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equivalent scales. 



THE ASSUMPTIC4^ THAT ONE-TENTH Of THE YEARLY GROWTH IN 
ALL ACHIEVEMENT AREAS TAKES PLACE EACH HIWTH fjF THE SCH>:C*L 
YEAR AND THAT C«NE-TENTH C<F THE YEARLY GROWTH OCCURS DURING 
THE summer MONTHS WAS INVESTIGATED. THE STUDY WAS COWDUCTEB 
IN CONNECTION WITH THE ANNUAL IOWA BASIC SKIL-S TESTING 
PROGRAM IN THE STATE OP IOWA. MEDIANS FO*R THE 11 SUBTESTS 
WERE ESTABLISHED AS CP JANUARY 15. ADDITIONAL ADMINISTRATIONS 
OF THE TESTS WERE CONDUCTED AR-r'UND APRIL 15 AND OCTOGER 15. 
DATA BEARING ON SUMMER GROWTH WERE 06TAINED LATE IN MAY AND 
EARLY IN SEPTEMBER. THE SCHiOX-YEAR PHASE WAS CONDUCTED IN 
GRADES 3-4, 4-5, AND 5-6. THE SUMMER PHASE WAS 0 :nDUCTED IN 
graces 5-6. THE EXPECTED DISTRIBUTIONS WERE 06TAINED BY 
INTERPOLATING BETWEEN 1HE DISTRIBUTIONS OBTAINED FOR THE 
samples in the JANUARY PROGRAMS. THE MEDIANS OP THE EXPECTED 
DISTRIBUTIONS WERE SIGNIFICANTLY DIFFERENT FROM THE MEDIANS 
OP THE OBTAINED DISTRIBUTIONS CP OCTOBER AND APRIL. FINDINGS 
INDICATED THAT THE ASSUMPTION OP UNIFORM ORtJWTH THRCiJGhkZOT 
THE SCHOOL YEAR WAS GUESTlOI'fABLE. NO O^E ALTERNATIVE 
ASSUMPTION APPEARED TO BE MCjRE AFFRCFRIATE, THE MAJOB RESULTS 
ARE summarized IN TABULAR FORM. (RH) 
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UNIFORMITY OF GROWTH IN Tflii; BASIC SfCILLS THROUGHOUT 
THE SCHOOL TEAR AND DURING THE SUMMER 
U.i DEFAinaT OF HEAL1H. BNCAIKM I WElf AK 

OFFICE OF DUaiKM Donald L. Beg^ 

Southesrn nii&ois Univerail^ 

NCUmHASlQimOOUCNEXACnYMIECBVDFRM » 

0KNUAH0I0II6HU1H6IT. NMIS OF VIEW OR OflMOIS Albert N. Hlferoiqrmue 
NT HCESSUKYIHKHTOFFICIR OFFICE OF BlUai^ ttuwrcily oC Iowa 
INUCY. 

Two types of score scales are employed with elmnentary school aohtevenie&t test 
batteries. The first type is derired from data obtained on a sis^ reference groap and 
Includes euch scares as percentile ranks, a-ecorcs^ stanioes, etc. Tids type of score scale 
is used to describe s giren pigdl*s status or relative standing 2n the reference groig>. Hie 

®«cood type is dearlved from data from several reference groups and fnelttiesK-seores, 

grade-e^dvaleuto, andageeqnivaleiilB. Thfe type of score place* a gfren perferma^ 

relation to the reference groins and is pertictdarly usefel fer measuring progress. 

TMs stwty was designed to investigate certain assimqdions which mderlle the 
derivation of grade-wq^vakot scales and tha eetlmaCion of percentile norms by interpoisflon. 

In deriving grsde«*quivalant scales, tt is customary to establish raw score medlaas for 
successive grades for a particular time of year and to divide the interval between t^to 

ten equal parte before assigning gradfe^equivalente to tntegrai raw score values. In 

Interpreting grade =equivalmit scares. It Is usually recommended teat foe second digtt of the 
gradc'cquiyalent score be inteipreled as the median performance for pupils at the end of the 
mooUi corresponding to Ms value. Thus , for example, a grude equivalent of 64 is iniapt^ted 
as fee median performance of pupils finishing the fourth mcclh in the fifth grade (December). 

The usual assurapflioa te that growth in ail achievement tueeQs takes place at fiie same uniform 
rate throughout nine months of the school year. Nine? timXhB of the distance be^lwecn grad?- 
medians fs usuallj assigsuid to re flect nine 'months*' groRvth duri/ig the school year and one 

tenth of the distance is used to r. pj-eseat ens * month*’ of gronth during die three siumner months 

/ 

ERIC 









" 



■ <'->«9l'~*f'*^* ' ' '< ~ 



« • 



“ 2 '*’ 



standard! «atioii data for all major elementary school test batteries are obtained during 
one restricted time period during 1 '.e schcoi year. The percentile norms for grade e<pilvalent 
scores uhlch are generally provided for other time periods are estimated interpolation. This 
Is generally dome by aastiming a unifcann rate ctf growth and interpolaticg distributions of scores 
at pre-^tid>lisiied proportioiis of the interval between the standardisation distributions. 

The assumption of a uniform rate of growth in all achievement areas is certainly 
qaesttonablsc For eaanqile, one mi^ reasonably hypothesise that growth in vocabulary would 
be relatively uniform* not only tiirouidi^oizt the school year but over the summer mouths as welL 
On the other hand, one expect growfli in a skills area closely tied to speclfio instruction, 
sueh MB ponetuatton or arithmetio, to be somewhat sporadle, and for perfomiaaoe possibly even 
to regress someudiBt during the summer. 

The general hypotheses InvestigBted for the eleven sdblests of the Iowa Tests of Besic 
Skills are: 

1) that distributions actually obtained at certain times of the school year do not differ 
from **especfe(F* dtofributlons established on the basis of an assumptlce of a uniform 
rate of growtti during the school year, in which one month of growth is e<{aal to . 1 of 
the difference between successive grade medians es^Ushed at time of standardtsatton, 
and 

2) that growth during the three summer months is . 1 of Ute difference between 
successive grade medians. 

Pro co d u res 

This study was conducted in connection with the annual Iowa Basic Skills Testing 
Program in the state of Iowa. In this program, medians for the eleven subtests are eetabllshed 




as of January 15. Tue are assigned grads-eqatvalents ending in 4. 5 to oorreapond to 

the fact tile scores are obtained at a point addch is 4. 5 m o nttia into school year. 



To obtain data for Investigating the first general hypothesis, additicnal administrations 
of the tests were oonduoted In file time periods around April 15 and October 15. Data bearing 
on the nature of summer growth wore obtained late In May and early in September. 

The study was conducted in two idiases, wifli two Independent sets of samples used for 
investigating the school'year and summer problems. Four Independent eanqdes awre used In 
eadi phase, one for eadi of the four main test areas. The school-year phase was condnoted in 



Orades 3-4, 4-5, and 5-5. The summer phase waa oonduoted In Gtrades 5-5. 

The of school systems were selected from those which had pertteipeted in the 

1965 Iowa Basic fifcfils Testliig Vagram. They were seleoted to be reasonably eomparhble wifii 



respeot to level of performance and school also. Forms 8 and 4 ware administered In 
January 1955, and in January 1965, In eoimierfaalaneed order. Forms 1 and 2 ^ eoimterbalanced 
order) were administered in fiie epeoial testing. 

A summary of file diaraeteristics of file sample Is shown in Table 1. 



mSERT TABUB 1 ABOUT HERE 



Ihe **eBtpad®^* dlatrihullona were obtained hy inlei p oi n tin g between the dfstrILttUooa 
for the eanqiles In the January programs. The nature of file interpolattone la diagrammed 



below: 
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StandlardicatioQ 

Jan. 15 



June 1 Sept. 1 Oct. 15 



Standardization 
Jan. 15 




3.0* 



I 



Apr. 15 
<7. 5) 



,1 



I 



Feb. 1 



Apr. 1 



June 1 



Oct. 1 



Mar.l ISayl 
Deo.l Feb.l Apr. 1 



Each set of dfstributimis was compared at the nearest Integral GE value to the llftielh 
peroentile. The exact grade-equivalent for comparison was determined from the d te tributto ns 
obtained for the total gnrogram populati<Hi for the January,, 19C4 Iowa Baste Skills Testing 
Program. After the grade-equivalent for comparison was determined, the pereentlle rank of 
the grade-eqnivalciit was determined for both the expected and observed disirlbutloiis. An 
approximate a-test (Blommers and LLndqpist pp. 319-320) waa then made to determine whether 
the dlffm e ace In the two proportions was larger than could reasonab^ be attributed to random 
sampling. A ten percent level of significance was adopted for rejection of the null hypothesis 
in each of the comparisons. 
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Resulte 

Tha major residti are 8umin»^ For aadi aubtcat, the top Una praacnta 

tim madtaM of the "aapcotad" dUtribiitloiia ostaMIaliad by the Intariwlatton prooad^ 

above, roimded to tlm naaraat Integral grada-eq^ Hie bottom Una In each of the 

oomparlaoiui ahowa flie madlana of tbe obtained distribiitlons which were aignllioantly different 
from the aqia e tad madlana ^ . 10). 

ft wlU be obaarvad Usat 12 of the S3 Ooiober madlana and 17 of the 33 April ntmtUmitm 
are a l g n i fio a ntfr different from eocoacfetiou. Some of the differenoee are i^Uttrely large, aoma 
talirgeaa7**hiQntli8.*' For tim October oompariaona, 7 of tlw obtainad valnaa were identleal to 
eqpeetatl^, 14 were balov aepeetation, and 12 were above aipactatioii. For April, 5 were the 
aama aa aa part a t lon, 8 vara batov, and 25 were above eavootatton. The latter dtffereneaa 

reflaot dm fret that grovrfe between Jhanary and April vaa greater than pradloted throi^ 

of the iianal aaaiimpttona. 

Tha dIl£ex«no«e for vocabulary aiid roadtog wore r«l«aTely minor ud non-«Ignlflo«nt. 

11m sigiUleiiit dUlmnoM ftlrly OTcnly dlstrlbiiM ttrw«hcMt the oth^ i 

24dilfarMftwlBaM lw n mi g , inedlM>r»wr,« tg>lf lc, nt . 

dUSarenoee and 8 of tiia 12 differenoee In arithmatie. 

Only 5 of the 22 di ffer e n o e e In the aubteet madlana for the amnmer phaa# of fee atndy 
were algnifloantly different from expectation. In general, the data obtained far May for fee 
amnmer aampla, and fee data obtained for April for the Qradea 5-6 aifeodl-year — are not 

in done agreement. Hiis ia alao tme of the September amnmer aan^la data and fee Cfradea 5-6 
October data. 



insert table m about here 






■ 

•^c-s 

Jn Table XU the aimuxier chaxigeft in terma of grade^i^tivalenta are reportedly tor each 
ol the eleven eiibtesta. In <be arithmetic ekille, tiiere was a lose at each selected percentile. The 
loes in tibe Arithmette Problem Solving aobteat vras in general larger than the loss in the Arithmetic 
Concepts aobtest. The largest lose during the summer occurred below the sixtieth percentile in 
the Punctuation subtest. In general in the work‘-stu^ skills there were observed gains at the 
sidected perccsdile points, hi the readiiig oon^nreheauBion azid language skUls aubteots, there 
ware generally losses at the selected percentile points. In the i^per nine^tenths of the vocabulary 
•cores there was a gain during the summer months ; but in the lower ten per cent of the 
distribution there was a Ices. 

Concluding Statement 

On the whole, the results of the stuii^ suggest that the assumptioiis that one-tenth of the 
yearly growQi t atg*** place mch month of &e schocd year and ^t oner4anth of tbn yearly growth 
occurs during tim summer months are almoet certainly not strictly correct. 

The evidence of a subsbmtial loes daring the summer months in the language and 
artthmetle tests is consistent and convincing. The '^patterns** obtained for growth during tiie 
school year were ;piite tnconeistent from test to test and from grade to grade. In implementing 
an assumption of something other than uniform growth in interpolating between grade medians 
established at of standardiaaUon, it would almost oartalaly be necessary to obtain data for the 
particular tests In question and possibly, for different grade IsYels. The one trend In the data 
wliiohseemstobereasoiiablyconsistaiitisthatgrowthbetwe^ January 15 and April 15 is, on the 

average, something more three-tenths of a year, at least in the language, work-stu(fy, and 
arithmetio areas. But even this generalisation is sidijeet to reservatlQn. 

Whiie the aasumptior of uniform growth throughout the year is seriously open to question, 
no alternative "'theory” of the nature of growth is proposed. To the contrary. It se^izns unlikely 
that any one all«»mative assumption would be more appropriate. 
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1 School»y««r Phase 


[ Sunacr Phase 
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1965 




Oct* 

1965 


Jaa. 

1966 


Apr. 

1966 


Jta. 

1965 


May Oct. Jao. 

1965 1965 19^0 
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11 
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565 
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12 
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suHKiU'.y Of mb osssmi? EX?torEi* median 
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School »T«ar 
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Ora4«« 5 


r< ? ! }»!.»*) 


5 " 6 5 * ^ 




Subttat 


D«tM Oct. 


Apr. Oct. Apr. 


Oct. Apr. M»f 





Voc«btiI«ry 

X««<iing 

Co v)>r«h«af 1cm 



EXP« 


40 


46 


52 


5 S 


60 


66 


59 


60 


Obf . 


41 


47 


51 


59 


60 


67 


59 


60 


Exp* 


41 


47 


52 


5a 


60 


66 


59 


60 


Ob». 


39 


47 

■^fUs 


5 ? 


57 


61 


6? 


5a 


58 



Spollioi Vk 

Obik. b2* 

C*plt*U««tloa Exp. ^ 

Obt. 

punctttxricm Ex?. ^5 

Obft. k3 

Us«$« Exp* ^'5 



Map laadlii; iSxp* ^ 

OImi* M» 

p««dlog Graph* E*p* 
and tablo* Ot>f» bjg 

«adUi« of Exp* 
&«£erttnca H*t*iciiiJtJtOta* 
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65 
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i *9 55 
51* 5^ 

*^■9 55 
55 * 



bl 60» 

"ST"‘61ir 
6i 67* 

59 ^2 
62* 64 

60 65 
66* 



Arlthamtlc Exp. 4b 52 55 ^2 65 

Conctpt* Obt. 41* 52 51* 64 *^ 

Ariclmclc Exp. 4> 49 55 59 

pTOblam Solvlot Ob*. 40* 5^* 5^ ^ 



75* 62 

70 65 
70 61 
69 64 
74 * 64 
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70 41 
74 * 65* 
70 61 
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